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In Keele D.B. "Mirage MBS-2 Satellites, . . M Audio, Philadelphia, US, vol. 80, No. 
9, pages 70 to 75, a loudspeaker system is described, which consists of a subwoofer 
and several mid-range and treble speakers. The subwoofer used is a two-channel 
subwoofer, consisting of at least 2 bass tone speakers. 

An equipment is known from US 6,057,659, which has a mid-range speaker and two 
treble speakers. These loudspeakers are arranged in an equipment. The mid-tone 
speaker emits an addition signal of the left and of the right stereotone signals. 

A loudspeaker arrangement is known from GB 1 420 714, in which several 
loudspeakers are arranged in a single housing. 
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DESCRIPTION 

The present invention concerns a loudspeaker arrangement in a device for playback of 
stereophonic audio signals. 

A loudspeaker arrangement for playback of stereophonic audio signals that is 
integrated in a device is known. The size of the housing used to accommodate the 
loudspeaker arrangement is stipulated by the size required by the device. 

The problem, that due to the restricted dimensions of the device only a restricted 
space is available for the loudspeaker arrangement and its housing, generally occurs in known 
devices with a loudspeaker arrangement for playback of stereophonic audio signals 
accommodated in the device. This problem has an effect especially during playback of 
stereophonic audio signals and playback of bass tones, since, for their playback, because of 
physical reasons, a large loudspeaker spacing and large volume and therefore large 
dimensions of the loudspeaker arrangement and its housing are desirable in order to make 
possible playback of stereophonic signals and the bass tones that permit a pleasant sound 
experience. 

It is therefore the task of the present invention to provide a loudspeaker arrangement 
in a device for playback of stereophonic audio signals that permits, even with restricted size 
of the device, a playback of stereophonic audio signals that are perceived as properly 
sounding. 

This task is solved in the present invention by the features of Claim 1. 

It starts from a loudspeaker arrangement in a device for playback of stereophonic 
audio signals with a housing arranged in the device, a loudspeaker for bass signals and 
loudspeakers for mid-range and treble signals, in which crossover networks (in an active or 
passive version) separate the stereophonic audio signals for playback with the loudspeakers 
into bass signals and mid-range and treble signals, whose crossover networks have a 
crossover frequency higher than the cut-off frequency of the loudspeaker for bass signals. 

The present invention has the advantage that a sound result with greater sound 
fullness can be achieved on this account, although the housing available for the loudspeaker 
arrangement has only limited spatial extent and limited volume. 
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Additional advantages of the present invention are apparent from the dependent 
claims as well as from the subsequent description of a variant according to the invention of a 
loudspeaker arrangement in a device for playback of stereophonic audio signals with 
reference to figures. 

In the figures: 

Figure 1 shows a three-dimensional view of a loudspeaker arrangement in a 
device for playback of stereophonic audio signals, 

Figure 2 shows a section through the device according to Figure 1, and 

Figure 3 shows a schematic illustration of a control of the loudspeaker 
arrangement according to Figure 1 . 

To facilitate understanding of the present invention only the components that are 
significant in conjunction with the invention are shown in the figures. Equivalent 
components in different figures have the same reference numbers. 

A three-dimensional depiction of a loudspeaker arrangement 10, 12, 13 in a device 20, 
21, 22 in a device for playback of stereophonic audio signals is shown in Figure 1 . 

The loudspeaker arrangement 10, 12, 13 comprises a loudspeaker 10 for playback of 
bass tones, for example, a so-called sub-woofer, as well as a loudspeaker 12 for playback of 
treble and mid-range tones of a left stereo channel and a loudspeaker 13 for playback of 
treble and mid-range tones of a right stereo channel. 

The device 20, 21, 22 has a foot 20 for setup of the device, a fastening 21 to fasten 
additional components of the device, like electronic circuits, a display or casing, and a 
housing 22 to accommodate the loudspeaker arrangement 10, 12, 13. 

Contacts 15 are provided for electrical connection of the loudspeaker arrangement 10, 

12, 13. 

Figure 2 shows a section through the device 20, 21, 22 and through the housing 22 
according to Figure 1. Each of the loudspeakers 10, 12, 13 has its own partial housing 27, 23, 
24, in which the partial housing 23, 24 of loudspeaker 12 for the left stereo channel and of the 
loudspeaker 13 for the right stereo channel are connected by means of chambers 25 and 26 to 
the partial housing 27 of loudspeaker 10 for the bass tones to avoid disturbances. The partial 
housings 23, 24, 27 and/or the chambers 25 and 26 can be acoustically dampened, for 
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example, with appropriate fiber materials. A schematic illustration of a control 30 of the 
loudspeaker arrangement 10, 12, 13 according to Figure 1 is shown in Figure 3. 

A signal Sl for the left stereo channel is applied to a crossover network 31. The treble 
and mid-range signal fractions of signal Sl go to an amplifier 35, which amplifies the signal 
fractions for playback with loudspeaker 12 for the left stereo channel. A signal Sr for the 
right stereo channel is applied to a crossover network 32. The treble and mid-range signal 
fractions of signal Sr go to an amplifier 36 that amplifies the signal fractions for playback 
with the loudspeaker 13 for the right stereo channel. The bass signal fractions of signals Sl 
and Sr are sent by the crossover networks 3 1 and 32 to a superposition circuit 33 that 
generates a bass signal that is amplified by an amplifier 34 for playback with loudspeaker 10. 
The crossover networks 31 and 32 can be formed in known fashion from capacitances and 
inductances. A resistance network can be used to implement the superposition circuit 33. 

To achieve the desired sound properties it is proposed to select the crossover 
frequency of the crossover networks so that the crossover frequency is higher than the cut-off 
frequency of loudspeaker 10 for playback of the bass signal. 

At a volume of partial housing 27 of loudspeaker 10 for the bass signal of 0.5 - 1.5 L 
and a power of the amplifier 34 of 5 - 16 W, as well as at a volume of the partial housing 25 
and 26 of loudspeakers 12 and 13 for the mid-range and treble signal of about 0.04 L and at a 
power of the amplifiers 35 and 36 of 3 - 7 W, an appropriate crossover frequency lies at about 
350 Hz. The spacing of the loudspeakers 12 and 13 for the mid-range and treble signals 
should then lie in the range from 150 - 500 mm. 

The device having the loudspeaker arrangement can be a device for entertainment 
electronics, for example, a CD player, a television, etc. However, the device can also be a 
monitor for a computer or a computer. The stereophonic audio signals being played back in 
these cases come from the entertainment electronic device or computer. 
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